Mobile government (m-government) adoption is a relatively new area in the field of information systems which has only started to attract research attention in the last few years. This paper presents a systematic review of m-government adoption to investigate its current and future research directions. This paper reviews 30 studies that were published in scientific journals and conferences during the last five years on the topic of m-government. It analyzes the research in terms of research methodology, theories used, stakeholders, limitations and recommendations. Results of this paper indicate that the quantitative approach is the most commonly used methodology and the Technology Acceptance Model is the most prevalent theory used in m-government research. A majority of reported limitations of the published research are related to samples and generalizability. Following an analysis of the results, more focus on stakeholders' roles in m-government adoption is suggested and this is believed to be a significant agenda for future research in this area.
Introduction
M-government is defined as the delivery of public services including transactions on mobile devices like mobile phones, pagers and personal digital assistants (Misra 2009 ). To enhance their services to reach a wider population, governments around the world have adopted mobile technology as a new channel for the provision of services (Ahmed and Khalid 2017) . For example, a main benefit of m-government is that public sector workers, like law enforcement officials and home healthcare providers, can complete some tasks with mobile devices whilst they are out in the field (Nguyen et al. 2015) . On the other hand, citizens can benefit from real-time information access and personalized services (Abu-Shanab et al. 2016) .
The literature shows a gap between governmental efforts to use mobile devices as platforms for providing public services and the adoption of these services by citizens. Scholars stated that many governments around the world have realized the importance of providing public services via mobile devices and have implemented m-government (Glood et al. 2016b ). On the other hand, some studies have shown that the current adoption level of m-government by citizens is low in many countries, such as India (Saxena 2017) and Tanzania (Mandari et al. 2017 ). Furthermore, the World Bank (2012) reported that although about half of the world's population use the internet regularly, most fail to utilize m-government services (Alssbaiheen and Love 2015) .
Recent studies have started investigating the adoption of m-government (Alotaibi and Roussinov 2016; Wang 2014) . Current m-government research has considered the roles of stakeholders, like citizens and governments (Wang 2014). However, it is believed that other types of stakeholders particularly those who are involved in decision-making and those in the private sectors (e.g. mobile service providers) also play a significant role in m-government adoption (Carrol 2006) . In this paper, we discuss the importance of different stakeholders such as business practitioners as well as government officials and citizens in m-government adoption. This study aims to conduct a systematic review of the adoption of mgovernment by examining and analyzing empirical studies that investigated the adoption of mgovernment in terms of publication dates, methodologies, theories, stakeholders, limitations and recommendations. Only empirical studies were included in the analysis so we can analyze the papers based on the type of research methodology used.
The results of this study will help researchers understand the development of studies that investigated the adoption of m-government, as well as future research trends in this area. The remainder of this paper is structured as follows. Firstly, it presents the literature search approach. Secondly, it reviews and analyzes the studies found in the literature. Thirdly, it discusses the main findings and future directions. Finally, it provides concluding remarks on the research.
Literature search approach
A combination of sets of keywords were used to search for the relevant studies. The keywords are as follows: "adoption of m-government", "adoption of mgovernment", and "adoption of mobile government" using the OR operator in Google Scholar, as it is the most powerful and comprehensive search engine for academic papers (Ortega 2015) . The search setting was customized to search for studies that were published between 2012 and 2017. There are two reasons for choosing this period:
(1) Due to the recent rapid changes in m-government services and the limited availability of mgovernment services seven years ago only the above-mentioned period is included. According to Galvez and Youngblood (2016) in 2012, governments in some countries rapidly implemented m-government services;
(2) By 2012, mobile phones became the most popular devices to access the internet (Lee and Rotoloni 2013) .
A total of 183 studies were retrieved based on the search criteria from scholarly journals and conferences. After the process of narrowing down the studies to those which empirically investigated the adoption of m-government, 30 studies were found to be relevant (see Figure 1 ). It is worth mentioning that, these studies are published in the Information Systems and Public Administration disciplines. These studies were reviewed and detailed information was extracted for analysis, which is discussed in the following section.
General analysis

Dates analysis
A time analysis was performed to understand the developments and trends of studies in the research area. (2012) (2013) (2014) (2015) (2016) (2017) As seen in Figure 2 , the number of publications started to increase dramatically in 2016. 22 of the 30 studies were conducted in the last two years. This could be due to the increase in the number of mgovernment services and the reduction in the prices of mobile devices (Fontelo et al. 2015) . In summary, research in m-government adoption is a relatively new and trending area of research.
Figure 2: Number of publications per year
Research methodologies
The quantitative research methodology is the most commonly employed research methodology in the context of the adoption of m-government (26 out of 30), whereas qualitative data were collected in only four studies. Although studies in related areas, such as electronic government (e-government), have adopted the mixed research methodology (Gil-García 2006) , as yet no study has used the mixed research methodology in the field of m-government.
Interestingly, the qualitative methodology was not used in this area of research until 2016. This could be due to the limited use of m-government services prior to 2016, which might have influenced data collection.
Theories used
It has been noted that while 10 studies applied no theories, the other 20 studies used either theories (incorporating external factors) or a combination of theories. Amongst these 20 studies, 13 used the Technology Acceptance Model ( The most common combination of theories across these studies is TAM and DOI, as two studies incorporated both of these models. It has been observed that, apart from one study which applied DOI alone, all studies that used theories either incorporated a number of theoretical frameworks or added external factors to the applied theory. Interestingly, the second most used theory (DOI) is the newest emerging theory in the context of m-government adaption; it was adopted by three studies that were published in 2017 (see Table 1 ).
It has been noted that most theories emphasize the impact of users' beliefs, attitudes, and characteristics on successful m-government adoption. Given this, users themselves are an essential component of the success of m-government. Since m-government is a complex system that may not just involve end-users (citizens), but also other potential individuals/groups, we attempt to understand the different types of stakeholders who might also have some interests in m-government. The following section analyzes how the existing literature looked at the different types of stakeholders.
Stakeholders analysis
According to Freeman (1984) , "A stakeholder in an organization is any group or individual who can affect or is affected by the achievement of the organization's objective" (p. 46). He also stated that for any business to be successful, it has to create value for its stakeholders. There is a rising recognition of stakeholders' roles in the adoption of new technologies, and considering stakeholders' perceptions is important to understand the acceptance or rejection of new technologies. Although stakeholder theory was established in the private sector, many researchers argued that it can also be used in the public sector. For example, Scholl (2001) used this theory in the context of e-government to identify and understand the role of stakeholders in e-government projects.
Recent studies, in the field of m-government, have begun to address the role of stakeholders by introducing the concept of public value (Wang 2014). Public value is defined as "the value created by government through services, laws regulation and other actions" (Kelly et al. 2002, p. 4) . Wang (2014) stated that the theory of perceived value attracts many researchers attention, as it is believed that creating value for stakeholders is the ultimate service goal. Therefore, "only the stakeholders, not the government, can determine what is truly of value to them" (Chatfield and AlHujran 2007, p. 54) . As a result, we have analyzed the collected papers based on the identification and inclusion of stakeholders. In Figure 3 "Identified stakeholders" refers to studies that only mentioned a number of different stakeholders, while "Identified and Included stakeholders" refers to studies that mentioned a number of different types of stakeholders and included them in their research. Figure 3 shows that even though m-government adoption is a topic which is beginning to attract an increasing amount of interest, few studies have looked into the stakeholders' perceptions with regard to providing governmental services through mobile devices. Eight out of thirty studies referred to stakeholders, but only two of those eight studies investigated the perceptions of stakeholders. Table 3 presents the development of the concept 'stakeholder' in the field of m-government over the last four years.
Figure 3. Classification of studies based on stakeholders' perceptions analysis
Year Research development Source 2014 The first use of the term to refer to citizens as stakeholders in mgovernment.
(Wang 2014) 2016 The first use of the term to refer to government officials, business practitioners, and ICT managers as stakeholders in m-government. (Faisal and Talib 2016) The first time to consider perceptions of stakeholders other than citizens, namely government officials, business practitioners, and ICT managers. (Faisal and Talib 2016; Chen et al. 2016) 2017 The first use of the term to refer to applications developers as stakeholders in m-government. Table 2 
. Development of researches in terms of stakeholders' inclusion
Since 2014, the concept of stakeholder has developed in the area of m-government adoption, and more recent studies have emphasized the importance of the stakeholders (Alotaibi and Roussinov 2017b; Faisal and Talib 2016) . Nevertheless, for two years after the importance of stakeholders was first acknowledged by scholars in 2014, none had considered examining the perceptions of any other stakeholders besides the citizens. In 2016, Faisal and Talib (2016) and Chen et al. (2016) were the first two studies to investigate the adoption of m-government from the perspectives of different stakeholders. In order to find some explanations for the delayed consideration of stakeholders' perspectives in the adoption of m-government, we studied the similar context of e-government. Misra (2015) argued that most of the earlier studies assessed e-government services in terms of efficiency and effectiveness; however, the provided services have recently evolved to a level of maturity where citizens and other stakeholders need to be involved in order to avoid digital divide.
To provide more supporting arguments for the importance of stakeholders, we further examined the egovernment (Rowley 2011) , electronic commerce (Hanna 2016) , and electronic learning contexts (Aquino 2015) and found that these studies recognized the role of stakeholders in the adoption of new technologies. Therefore, we argue that the role of stakeholders is also important in m-government. Based on the stakeholder theory, a stakeholder in m-government is any group/individual who can affect or is affected by the achievement of a successful m-government. This is evident in the case of the telecommunication companies (as stakeholders); they directly affect the adoption of m-government, as they are the ones who run the network that connects citizens with governments. In other words, even if both citizens and governments are willing to adopt m-government, but the telecommunication infrastructure built by mobile operators is poor, then the m-government will not succeed. Moreover, telecommunication companies are indirectly affected by m-government because the adoption of mgovernment increases the use of mobiles, which will increase the companies' revenues (Nyemba-Mudenda and Chigona 2013).
Limitations of reviewed studies
The analysis of the collected papers revealed different types of limitations. Some of these limitations were specific to a study and were reported only once. Other limitations seemed to be common across different studies in the field. The frequency of these limitations differed from rare to very common. Table  3 presents the type and description of each limitation, as well as the studies that have reported the limitation.
Limitation Description N Source Sample and Generalizability
These studies included only a single group of users (e.g. students), sampled from one region, and had a limited number of participants. The non-random sample led to biased results, or the study was context specific. Moreover, we critique the practices and conclusions of the reviewed papers. Due to space limit, Table 4 summarizes some of the important limitations in the extant literature.
Study
Limitation (Molnár et al. 2017) The study investigated how usability can affect elderly people's acceptance of mgovernment. It is found that the higher the maturity level of m-government service, the lower the elderly people acceptance become. Although this can be seen as an interesting finding, however, the study fails to offer an adequate explanation for the relationship between elderly acceptance and m-government maturity level. (Alotaibi and Roussinov 2017a) They employed satisfaction as a determinant to actual use, assuming potential adopters can form satisfaction prior to using m-government. However, the authors did not take into account the pre-existing studies that prove satisfaction can only be derived from direct experience (Tian-Cole et al. 2002) . In other words, although potential adopters can have an impression of the 'ease of use' of m-government they have never used, satisfaction can only be formed after using m-government. (Almarashdeh and Alsmadi 2017; Abaza and Saif 2015) Both studies tested trust in technology (TIT), but not trust in the government (TIG). While TIT is important, many other researchers proved that TIG is as important and it can predict citizens' acceptance of new technologies (Teo et al. 2008) . Even though the studies were conducted in the same context (m-government), Almarashdeh and Alsmadi (2017) found that TIT significantly affects the intention to use mgovernment, while Abaza and Saif (2015) found that TIT has not affect the intention to use m-government. The findings would have been much more persuasive if the authors had considered investigating TIG, which may have explained the inconsistent results. Otherwise, the studies should have at least justified the exclusion of TIG. 
Recommendations of reviewed studies
To identify which types of studies will make significant contributions to the field, a number of future research recommendations were extracted from the collected papers. The most common recommendations were related to the use of additional or more relevant factors and variables. For instances, demographic variables (Saxena 2017; Jasimuddin et al. 2017; Saadi et al. 2017; Almuraqab 2017) , cost (Glood et al. 2016a; ElSherif et al. 2016; Abu-Shanab and Haider 2015) and security (Glood et al. 2016a; Glood et al. 2016b; Alrowili et al. 2015) .
The second most common recommendation is related to the samples of the studies. Indeed, seven studies recommended increasing the number of participants or including participants from diverse groups like different age groups, education levels, and profession types (Almarashdeh, and Alsmadi 2017; Alotaibi and Roussinov 2017b) . Other less common recommendations included testing the model in different contexts , conducting a longitudinal study (Ahmad and Khalid 2017) , utilizing a mixed-method approach (Baabdullah et al. 2017) , and capturing the perceptions of stakeholders such as citizens, business practitioners, and ICT managers (Faisal and Talib 2016) .
Discussion
The findings presented in the previous section indicate that empirical investigative studies concerning the adoption of m-government only started recently around 2013. The analysis also reveals that interest in m-government has dramatically increased over the last two years. It is apparent that m-government will attract even more attention, as both m-government and its associated technologies are evolving at a very fast pace. Availability and affordability of mobile technology will further influence interest in this field.
Analysis of the methodologies employed by past research indicated that little or no exploitation of the mixed methodology by current studies. As the mixed research methodology can provide a deeper insight and more explanations of the findings (Cao et al. 2006) , there is a need for mixed methodology in mgovernment studies. According to Cao et al. (2006) , the mixed research methodology is more efficient, in deriving information, than a single methodology (quantitative or qualitative). This is because the mixed research methodology combines the strengths of each quantitative and qualitative and overcomes the weaknesses of using a single methodology (Johnson and Onwuegbuzie 2004) . With a broader coverage and greater affordability of mobile technology in the coming years, it may be possible to collect richer data sets for more in-depth analysis of m-government adoption.
In terms of theories applied to m-government research, the studies in m-government adoption favored the TAM over other theories. Despite, the fact that many researchers have criticized the TAM; for instance, Gillenson and Sherrell (2002) pointed out TAM's failure to account for social influence on the adoption of new technologies, and Chen and Huang (2006) are critical of this model's low explanatory power. This has led to further investigations of the studies that adopted TAM, in which we found that current studies have addressed these criticisms by incorporating other theories, such as DOI (Saadi et al. 2017) , or considering external factors, such as social influence (Jasimuddin et al. 2017) . Analysis of the current studies showed that TAM was the most used theory because of its flexibility in incorporating external factors and other theories. However, further investigations are needed to gain insight into the reasons why other theories have not attained as much attention as TAM and what other theories outside the Information Systems discipline may be relevant for studying m-government adoption. Finally, to acquire a deeper understanding of the research topic, we need to investigate the adoption of mgovernment by considering theories that have not yet been tested. Also, a comparison of findings based on current theories with new external factors and emerging theories may also provide more insights into the research area.
The introduction of the concept of stakeholders in m-government studies can be attributed to rapid developments in m-government, as early studies seem to focus on service efficiency and effectiveness. However, interest has now shifted toward citizens and the value they can gain from m-government. Without citizen's adoption of the provided services, m-government will not be successful. Moreover, recent interest of private sectors, especially mobile service providers, in m-government has increased because successful adoption leads to the increase in mobile subscriptions and as a result their revenue will grow. Although the analysis indicated a growing recognition of the importance of stakeholders' perspectives in the context of m-government, insufficient work has included the perceptions of different stakeholders. In fact, this topic requires more in-depth studies that investigate the perceptions of the various stakeholders to develop a holistic view of the adoption of m-government.
Analysis of the limitations of the collected studies showed that the most reoccurring limitations were related to the samples and generalizability of the findings. To address these issues, future research needs to include larger samples from different groups. As further development and adoption of m-government take place over time, having a sufficient sample size for research will not be a problem. It was also found that some studies acknowledged the limitations of not incorporating sufficient factors, choosing the right factors, or considering demographic variables. Researchers must consider the types of factors, i.e. both dependent (such as intention to use and continue to use) and independent factors (such as cost and security) when studying m-government. Indeed, this is because there exist many alternatives, and researchers need to select the right factors depending on the context as the influence of these factors differs in different countries and cultures. The inclusion of demographic variables can also reveal new findings, for example the influence of gender and level of education on the adoption of m-government. Other studies reported a lack of instrument validation, which could be done by conducting a pilot test, or the use of descriptive analysis rather than inferential analysis, in which the findings can be generalized to a larger population.
The analysis also included investigations of the recommendations for future research. The findings illustrate the importance of investigating demographic variables as well as the factors like cost and security as they were the top most recommended factors by recent studies (Saxena 2017; Glood et al. 2016a) . It was also recommended that the sample should cover a diverse group of end-users, as a number of studies focused on only a single type of end-users (e.g. students, elderly people, or youths), which might have led to biased results. Despite the fact that only one study (Faisal and Talib 2016) explicitly recommended stakeholders' inclusion, this is actually believed to be the most significant recommendation because it will provide a deeper picture of the factors that affect the adoption of mgovernment.
In summary, investigating the adoption of m-government by employing the mixed methodology will provide greater insights and therefore, contribute to the field of m-government. There is room for future studies to investigate the adoption of m-government incorporating theories with external factors such as cost and security. This is because these factors were the top recommendations by the current studies. Investigating the perceptions of different stakeholders is important for developing a holistic view of the adoption of m-government. It is also important for future research to address the limitations of current studies (e.g. sample and generalizability). Finally, future research can also contribute to the field by testing the effect of demographic variables on the adoption of m-government.
Conclusion and recommendations for further work
This paper reviewed the literature of m-government adoption using a systematic review of studies published between 2012 and 2017. Out of 183 studies, 30 studies were found to be relevant for this study. The findings showed that the quantitative research methodology was the most adopted research approach, while only a few studies adopted the qualitative research methodology, and no study adopted the mixed research approach. While most studies employed TAM, other models, such as DOI and UTAUT, have not had as much attention. Results of the analysis showed that the role of stakeholders (e.g. mobile service providers) on the successful adoption of m-government has recently been considered and their perceptions are as important as those of governments and citizens. Therefore, future studies can make valuable contributions to the field by considering the perceptions of stakeholders like mobile service providers. While most limitations were related to the sample and generalizability of the finding, most future research recommendations were related to factors and demographic variables.
Future research should widen the scope of the research to include studies in other disciplines, i.e. mobile health, mobile education, and mobile democracy. Future research should also consider investigating stakeholders' perceptions of the factors that affect m-government adoption. It is also worthwhile to consider other tested theories outside the realm of Information Systems besides those mentioned in this paper to provide more insights into the phenomenon. Last but not least another related area of research is to compare e-government research with m-government research to determine if knowledge learnt from e-government can also be applied to m-government research.
